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ft S I I I 

CF=CF 2 

Rf=C m F 2R , fi ^(CF 2 CF 2 ) B GCF 2 CF 2 S0 2 F, m=2> 3, 4s 5§£&, n=K 2s 3^4* 

IRtmWm&ft&b li 0.8-1.5: 1.5-4.0, KIS* 60~120°C, &j&B*[flJ 
^ 15-40 /hB-fs 

«*IR^S¥> HN0 3 *PHSO«M#&fcb# 1.0: 1.5 -2.0: 1.5-2.0, 

&®MM% 30-60 °C, HlSttf^ 15-40 

3) roti92JK£S:¥:£ SnCi 2 -2H 2 0 *fi& HC1 WflUITlJMfc, mmm 
fsliffill, fBliil^l*, SnCl 2 -2H 2 O»HClMJ$#tfc;fcl.0: 4.0- 
6.0, 8.0-12.0; jz.&U%% 30-80 X, £$£f|Wj;% 0.5-2.0 /jMtf, 

[B]aCS*U»S*> NaN0 2 *a HC1 W*fctfc& 1.0: 1.0-1.3: 1.0- 

i.3, &mm&%-5~5%, fcmttm% 1. 0-5. 0 ^8*, 

KI fcb$ 1.0: 1.0-1.3, 45~75°C, SMf^ 0. 5- 

2. 0 'hftf, 

%.mm&&, mwttmmm^ cF 2 =cpznsrs ^mitmmmmmmm^^ 

1.0: 1.0-1.3: 0.004-0.006: 0.012-0.05, 40-70 °C; &i&lttfSJ3> 

5-20 /W, JftJSftffttffllftJiMBitfflft PdCdba) 3 /Ph 3 Ps Pd(OAcyPh 3 Ps PdCy 
Ph 3 Ps Pd(dba) 3 / POPh 3 s PdCOAcy POPh 3 ^I PdCy POPh 3 , dba--3E1^S 
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±feE Rf= C^F^s gg(CF 2 CF^OCF 2 CF 2 S0 2 F, m=K 2, 3, 4^ 5 g£ 6 , n=l> 
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mmnmn& me wj^wtaiMw Nafion^j^M? »$t 

(U.S. Patent, 3,282,875 [1966] ). fofti£temffy±tofitt&M : 6B*)BM=?' 
^W*JW Flcsmion c atW0*iflft;/a^^W#JW Aciplex*^. W_hH#£MM 

filjjfgffl^W Dow^^M 1 ?^^ ( U.S. Patent. 4,358,412 [1982] ). S« 
mm Nafwn*, Flemion^D Aciplex*^0, 4Bft%#ffi*#£'JA£ft&. fifc* 

if M laiW lifeJlWSffl, JO Nafion !15 MWiifiJ 8O0US$/cm 2 , 

&m&mmm*$}m. in** Baiiard &^««rt»a*#uis?£!MMi# 



( U.S.P.5,422,411 [1995]; 5,498,639 [1996]; 5,602,185 [1997]; 5,684,192 [1997]; 
5,773,480 [1998] ). XJMKJWt&S^WSifif W^tttJt 

(CF 2 CF 2 ) n OCF 2 CF 2 S0 2 F, m=2, 3, 4> 5 sK 6. iHU 2, 3^4 . 



Rt=CJ 2 ^ fl£(CF 2 CF 2 )„OCF 2 CF 2 S0 2 F, m=2, 3s 4s 5^6, n=K 2s 3^4, 




CF=CF 2 





NaNO,,HCI 





KI 





Rf 

Pd,(dba) 3 

CF =CFZnBr 
"I ^ "CF=CF 2 



CF 2 = CFBr + Zn — *- CF 2 = CFZnBr 



CF=CF„ 



CF 2 = CFZnBr + 





Rf 



CF=CF 2 
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Rf 


1-1 


Sa3-C 2 F 5 


1-2 


|bJ-C 3 F 7 


1-3 




1-4 


iB]-C,F H 


1-5 


HQ-C 6 F M 


1-6 


f§3 -CF 2 CF 2 OCF 2 CF 2 S0 2 F 


1-7 


}1bJ-<CF 2 CF 2 ) ? OCF 2 CF 2 S0 2 F 


1-8 


^-<CF 2 CF 2 ) } OCF 2 CFjS0 2 F 


1-9 


fSj-{CF 2 CF J ) 4 OCF 2 CF J S0 2 F 
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ft* «*« 8«8 *«« «* *S 

^.W^IRffl^ftWJSf&lfcfc 1.0:0.8-1.5: 1.5~4.0; 6Q-12Q 0 C; 

(DMF), N, N-~¥t£Z,BfclB (DMAc) ^SN~¥S«^S (DMP) 9. 

ftU^^, HNOjlO HS0 4 ttJ*#tfcft 1.0: 1.5 -2.0: 1.5-2.0, 
MS^ 30-60 °C ; &mtt®% 15-40 'Mtf. 

js]«tU^fi*S SnCI 2 -2H 2 G *n& HC1 ftjftMSTfifcHfc. #SiffiiSWfBjM 
fsl^Sf^S^ SnCl 2 -2H 2 0 ftft HCl tt% 1.0, 4,0-6.0: 

8.0-12.0 s &#$aj£3j 30-80 °C; MJM^Q. 5-2.0 /.Ntf. 

fa]S*«**5fe^lO NaN0 2 « HCl Si®., ^MftSSlXi 

dPIKII, NaNO r ffl HCl^J^^tt^ 1.0: 1.0-1.3; 1.0-1.3, 
&M.K^-5-5°C, &mtm$) 1.0-5.0'Mtf; 

XAmmmmmmi ki a^ra-i-phR,, uimmmm 

mmviu$mftft% i.o : 1.0-1.3, sisbia 45-75°c, Mm^fs]^o.5- 

2. 0 /jNJIt; 

WI(^M^***±flSfliWWJtt«ttJWTWf^ffl"F-^ CF 2 =CFZnBr S^ffi 
^^S.iHl^^S^.CF^CFZnBr/^JI^^J^^J^Ifc^W^^tb^ 1.0: 1.0- 
1.3: 0.004-0.006: 0.012-0.05; SSSI* 40-70 °C ; fcmtmft 5-20 ^ 
B*. ^^i^^J^PKjfi^jRrWJiPdCdba^hjP, Pd(OAc) J /Ph 3 P> PdCl 2 /Ph 3 P, 
Pd(dba) 3 / POPh 3 , Pd{OAcy POPh 3 *H PdC3 2 / POPh 3 ^, dba=Z!5E-F»P J 3S 
& OAc=BtSt«, ±#{t*J^ftfll4fc#JW#*tll* 1: 3-10, 

(V), 

mnyumx (A/cm*), ^mmm&ft*-. iiis= 75-C; mxnfE 
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jj = 0. lOMPa, SnAPffiij=0. 12 

Wo %tfaW 1-14 Rf = C 6 F 13 , C 2 F 5 > (CF 2 CF 2 ) 3 OCF 2 CF 2 SG 2 F M 

CF 2 CF 2 OCF 2 CF 2 S0 2 F jMtftlM&££g; %M 15-16 jS&7Hfc*Z.fl& (TPS) , 
fsj-CFj-TFS *P m -(CF 2 CF 2 )pCF 2 CF 2 S0 2 F-PyCF<:F 2 W = 7GS5£WWJIB&*H»ffc: 

#. -mm n-kM®~£- &wm&mm . 

1 PfaC 6 F !3 M-£$ 

$ lLM=3g}|E+, Sftni'Ntf. MWTlWA UkgDMF, 269g», 
468g 1C 6 F,j, 234g C 6 H 5 I, \20Vj®mmMW 24 /hW. jlag&®$, £8|» 

50°c Tffi?ic^mffitt* dmf RRibtem, 100°C 

M/^p, ^l'277g, ^65%, m97.S%. 

%MW 2 lij-NCV PhCsF,, &t^,$ 
ft 1L ftHg^+JqA 66.2g PhC 6 F !)( ^tK^. #l$M#T;taA 10~15mi ft 

'MMwrnm 25~30mi ^isksi, sissiift 45~55 o c, nr^&m 

MgSO^, S^ffi&aj^ft. /*# 64. 5g, /*$87%. 

££S#J 3 faJ-NH r PhC 6 F 13 
ft 250ml WH^M+iPA 25-30g SnCi 2 -2H 2 0 ifP 20~30ml 3& HC1, ft 15 # 
^rti)PA 12.5g fS]-N0 2 - PhC 6 F 13 , 70°CT&£M^. $M?tiPM* fcti*&& 
*, NaOH m KOH «OTfP, Z.K«R, $£E£ilij*,H., 9. 7g, 

^ 84%, 

$ift$j4 fR3-I-PhC 6 F I3 6tJ^ 
ft 500ml WHS^+JlPA 9,7 3£fI)-NH r PhQF !3 fO 7ml & HC1 J&tfc, ft® 
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»»« * 9 m « « 

s ■ »»» *«« ««« «« #« 

^««#TMiA 2g NaNO, ^/J^jgjjpA 4.6g KI t&*PM, 

Mtii^Sh, .^18.0, ^93%, 

%MWS fBl-QF l3 -PhCF-CF 2 fit)^^ 
4 250mL WfifiaS+ilftn 30 ^jSllPA 56 mi DMF, »MM 

% 30 $M?K 4S#TMA 17. 5g CF 2 =CFZnBt\ 0. 23gPh 3 P fP 0. 15g Pd 2 (dba) 3 , 
»MPJ 55°C, JqA 5. 3g (U-I-PhQF,,, W. J$ffi&tti#ftjfnffl# DMF, 

ipA«»w*sujima,»^. tji««3? tfs 

mtBra]-QF^PhCF-CF^# f 2. 9g , ^60%, 

£M#i6 ll-C 6 F ir PhCF<;F 2 jft^$c 
i±8ifc£ ®&#*&$H 5* U PdC! 2 / POPh J 'ft# Pd(dba) } /Ph 3 P %\m*\- 
C^u-PhCF^CF, , j** 45 % . 

&Bfifll 7 |B3-C 2 F r PhCF=CF 2 $3^j& 

&g&&i5&###»syi&^ g»j i $w ic 2 f 5 ^# ic s f 13 

*J|f PhQF,, 60%; £j8fi0T2 + W PhC 2 Fj ft# PhCjF,, ft !lM-NO r 

PhC 2 F v 86%, 3 ^WfBj-NO,- PhC 2 F 3 ftM-N0 2 - PhC 2 F 5 » 

|s3-NH 2 -PhC 2 F J , ^$^79%; «^j 4 4 3 ^fB]-NH 2 -PhC 2 F 5 ^fBj-NH 2 -PhC 6 F n 
m®m-l- PhC 2 F 5 , 90%; £»J 5 PhC 2 F } ttg|0]-I- PhC 6 F, 3 , 

Sj5$!]#f33-C 2 F 5 -PhCF=CF 2 , 65% o 

8 Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F fttefig 
£lLW=33«K*, fflft*U'Ntt. m«li#TiPA2,5kgDMF, 384gW, 
939g I(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F > 306g C^L 120*C»HMiI# 24 W. 

z.mmmmmw, so°c TE*$«ff«i* dmf 

?So 100°C /^ft 626g, /*$72%, £»6j£98%. 
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9 fi]-N0 2 - Ph(CFjCF 2 ) 3 OCF 2 CF 2 S0 2 F 

ft 1L ^HMepinA I37.6g Ph{CF 2 CFj) 3 GCF 2 CF 2 S0 2 F, tflttiB# 
TJJPA 19ml ftgHflffigft 40m! 60«I«S®ft?IK. JS^MiMISft 45°C« &~ 

nm3G7k MgS0 4 «, fiJeMMUHi/^, F**134 g! /*$90%. 

10 |tl]-NH 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F 

ft 250ml WHStiJII^iP A 41g SnCl 2 -2H 2 0 fP 37ml $ HC1, £ 15 $H+F*| JqA 
25g EJ-NO r Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F, 70°CT&$l'Mtt, M/S?HPOT. & 
ttttft NaOH**^. Z>H», Sftl^p^ /** 19. 8g, 

%MM 1 1 fBH- Pfa(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F 
ft 500m! WHSBK+JqA 19.8 £f§J-NH 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F *fl 10ml 
* HC1 W»**P*U*»#T*!A SgNaNO,^**. *'Mtt/5iqA 6. 6g 
KI«Wfl«F«. 1 'Mtf. imAZ.»#tB*iWJl. m NaHCO,»*+jfP, 

f^SiEIfgiii^p^ 7**13g, 55%. 

12 r0j-(CF 2 CF 2 ) 3 OCF 2 CF 2 SO 2 F-PhCF«CF 2 atl^^ 

ft 250mL WfijfilS'fail 30 $J§iP A 80 ml DMF, mmMUH 30 
toVt, ftil^TiPA 25g CF 2 =CFZnBr> 0. 32g Ph 3 P*flO. 22g Pd 2 (dba) 3 ,»7M 
fsj 55°C, 1®A lOg m~\~ Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F , Wfri$&. faBM&^-foft 

m dmf. MAmmmmmm&m,m<%, #m. ymtoMm%Tx&*-ft. 

SffMil^tbfBj-CCF^F^OCFjCFjSCF-PhCF^CF j^ft 4. 2g , J** 45 

1 3 -(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 ft 

12. ^ pdcy poph 3 ^# Pd(dba) 3 /Ph 3 p mnm- 

(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF==CF 2 , 30% . 



$M#J 14 f3j-CF 2 CF 2 OCFjCF a S0 2 F-PhCF=CF 2 W^^ 

flj# ICCF^OCF^^^ ^^Jq 69%x ^MM 9 

^ U PhCF 2 CF 2 GCF 2 CF 2 S0 2 F ft W Ph{CF 2 CF 2 ) 3 OCF a CF 2 S0 2 F M # f@] -NO r 
PhCF 2 CF,OCF a CF a SOjF , ¥ ^ 9! % ; £ Sfi W 10 + & fU -NO r 
PhCF 2 CF 2 OCF 2 CF 2 S0 2 F ft g fl] -N0 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F $i If il] -NH r 
PhCF 2 CF 2 OCF 2 CF 2 SG 2 F , /*= $ 3j 88 % j g£ 2£ 11 4" & 151 -NH 2 - 
PhCF 2 CF 2 OCF 2 CF 2 S0 2 F ft # fsj -NH 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F ft!) # fa] -I- 
PhCF 2 CF 2 OCF 2 CF 2 S0 2 F, 60% , 12 ^M-I- PhCF 2 CF 2 OCF 2 CF 2 S0 2 F 

ft § |SJ ft -I- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 SO,F , * B #J ?# fa] -CF 2 CF 2 OCF 2 CF 2 S0 2 F- 
PhCF=CF a , ^40%. 

3L £PMIH 30 # It. ^.iSiPA 1050ml 7K*Q 19g n-C l2 H„NH 2 Cl % 
itM, Illini'W: »S50°C, SfcfcWffcJR 119g TFS 

(=JR*Zi*|) , 43g m-CF r TFS W>$L%1 m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 

(~%w%mwm&m) mxnm*, ajsinA i.45 g 

m 10-15 «R«4i±m«. 5feffi****^!««ls£'f1tf «JS/1¥ 

M^gW/KlflfS^^fit/M. Sff; XS^ffi 60°C $ 24 /JnH*, ffft&z* 
^ a H^«90%y > ±, IWtttSA 1.226. 

f5fe^ 75g 15 $lJ#MH-^^T 660 ml iPASMft 

MfiW^HSM; ffia$«#TiHA49g«»=Z,ffi, 43.7ml =*Wfc«S*l 110 



s 



mam 17 mmmm&~-~m 
m^mm ie mn^mum^ 2.2-2,4 moi^/gm^^m^mmnm 

16 HiH. l»2,2-2.4 mmolHS0 4 7g(M) o 20-30 «fc#M£?L 

iKmtfcSfc^jSBj. sjgma, so- 

so 

19 

fm%.& io%w hci ntii4 'M*m±, ng*^ tk^m 2 

2. H-S— ffcteft) 

&f?IJt#. M^^J 44.9cm 2 ) £ liQ'CfB 1. 4X lO^/cm 2 TffiU'J 2 

3, ilia 

ffi^=0.12MPa, 



% m * NT BB 



o. 90 r 




.g) 0.40 
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